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services. The esp@cenet® Terms and Conditions of use are also applicable to the use of the translation tool and the results 
derived therefrom. 

The present invention concerns a homogeneous, liquid, palladium haltige catalyst preparation soluble in nonpolar 
mediums. 

Transition metal catalysts on the base of palladium are for the hydrogenation of aliphatic insatiated carbon carbon 
connections as well as the reduction of different functional organic groups, z. B. Aldehyde, Keto and Nitrogruppen, with 
hydrogen admit. Usually the palladium is used in heterogeneous form on a carrier material. Examples are palladium on 
activated charcoal, barium sulphate or calcium carbonate, like in Rylander (?Catalytic Hydrogenation in Organic 
Synthesis?, Academic press: New York, 1979, page 1-22, 33-34) is described. 

Soluble palladium haltige hydrogenation catalysts are less well-known. Star and Maples (journal OF Catalysis, volume. 
27, (1972) 120-133) describes the hydrogenation of insatiated organic compounds with Pd (O) - complexes of the type 
(L) 3Pd2 or (L) PdCI2 (L = Ph2P (CH2) n-PPh2). Sisak, Jablonkai and Ungvary (Acta Chimica Academiae Scientiarum 
Hungaricae. Volume of 103 (1980) 33-42) describe the hydrogenation of dienes as well as Alkynen with (DMF) 2PdCI2 
(DMF = dimethyl formamides). Other catalysts of the type (L) 2PdCI2, (L = PPh3 or Dimethylsulfoxid) are mentioned 
likewise. These catalysts are preferably used in polar organic solvents such as DMF. 

These catalysts have however disadvantages. The palladium (O) - connections are sensitive opposite atmospheric 
oxygen. With the palladium (II) - connections is too small the solubility for the inset in nonpolar mediums. 
Important nonpolar mediums are nonpolar fluids such as hexane, toluol or diethyl ether as well as cyclische, linear 
and/or branched siloxanes. Also the solubility is desired in nonpolar liquid materials with the hydrogenation without 
solvents. For example is with the hydrogenation by Vinyl haltigen siloxanes or the making of hydrogen-absorbing 
Polysiloxan preparing, like it in GB 21 67 424 A described is likewise necessary, a sufficient solubility. 
The invention the task is the basis accordingly to create strongly effective and soluble catalysts for the hydrogenation in 
nonpolar mediums. 

In the present invention it was surprisingly stated that certain palladium connections, which are even in nonpolar 
mediums only slightly soluble are converted by reaction with functional siloxanes into a soluble form. This invention 
prefers a catalyst preparation, which is made of palladium (II) - a connection and a functional siloxane, where the 
funktionele siloxane contains on the average at least a reactive group per molecule. 

The palladium compound according to invention has the formula (I) PdX2 (1) whereby X = - CI, - Br or 02CR1 and 
G 1 = alkyl, Cycloalkyl, aryl or fluorinated alkyl groups with 1 to 20 C-atoms are. 

In preferential execution the connection is a complex of an organic carboxylic acid. Examples are palladium (II) acetate 
or palladium (II) tri fluorine acetate. 

The functional siloxane can be a cyclisches, linear or branched siloxane, which contains a portion of reactive groups. Is 
A too particularly preferential linear Dimethylsiloxane with viscosities from 3 to 20,000 mPa. s or cyclische siloxanes with on 
the average 4 to 10 silo XY units per molecule. In the preferential execution the reactive groups possess the structure 
(2) - (4), 

where the functional substituent R contains a primary, secondary or tertiary revision modification NO, Pyridyl, a Vinyl or 
a allyl structure. Functional substituents of the structure (5) are particularly preferential, R< 3> 2N (CH2) n (5) whereby 
R< 3> a hydrogen, an alkyl, a Cycloalkyl, or an aryl residue with no more than 15 carbon atoms are and n - 1 to 4 are. 
Functional substituents with an insatiated organic remainder of the structure (6) are also preferential, CH2=CH (CH2) m 
(6) whereby m = 0 to 13 is. 

Examples are 3-Aminopropyl, 4-Aminobutyl, n (2-Aminoethyl) - 3-aminopropyl, 3 (Cyclohexylamino) propyl, 
(Cyclohexylamino) methyl, Vinyl or allyl. 

The manufacturing of the catalyst preparing according to invention preferably becomes in presence of an inert, organic 
medium liquid under standard conditions, in which the palladium compound and and/or. or the functional siloxane 
soluble or dispersable is accomplished. Such mediums are z. B. aromatic hydrocarbons and halogenated aromatic 
hydrocarbons, different containing oxygen organic compounds, like Ethylenglykoldialkylether, acetic acid or 
tetrahydrofuran, as well as halogenated, satisfied hydrocarbons, z. B. Dichloromethane or chloroform. 
If necessary the catalyst preparing can be manufactured also without solvents. 

In preferential execution the palladium compound is brought with the functional siloxane in presence of an organic 
solvent with approximately 20 DEG C to below the decomposition temperature of the reaction participants to the 
reaction. The preparation is particularly preferential at ambient temperature. The preparation of the catalyst preparing 
can take place in few minutes to several hours. 
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Become other palladium connections, z. B. Palladium (II) acetonylacetonat, or used, no reaction finds siloxanes, which 
do not contain reactive groups, instead of and after distance of the solvent precipitates the palladium connection as solid 
material. 

Accomplished with use of the catalyst preparing according to invention hydrogenation reactions under the same 
conditions as it with use of before-well-known catalysts to be used. In contrast to it palladium in soluble form is present 
in these catalyst preparing. The hydrogenations can be accomplished with or without solvents. Ways of the outstanding 
solubility of these preparing also nonpolar, organic solvents and reactant can be used well with the catalyst. 
With the use of these catalyst preparing aliphatic insatiated carbon carbon connections know hydrogenated or different 
functional organic groups, z. B. Aldehyde, Keto and Nitrogruppen, to be reduced. 

Furthermore the hydrogenation can be selective in different felling, D. h. aliphatic Mehrfachbindungen can be 
hydrogenated, while the functional groups remain intact or in reverse. 

The catalyst preparing according to invention are more near described on the basis following examples. 
Example 1 

In 100 ml-Dreihalskolben with radiator, thermometer and magnet agitator are submitted 1.5 g palladium (II) to acetate 
and 30 ml a toluol. One warms up the mixture to 40 DEG C for 1 hour to the palladium (II) to acetate is completely 
solved. In addition 20 g of a Polydimethylsiloxans with 0,82 mMol/g (Cyclohexylamino) methyldimethylsiloxy groups and 
a viscosity of 55 become mPa. s (25 DEG C) admitted. After 2 hours toluol is taken off with 30 DEG C and 5 mbar. The 
catalyst preparation becomes as light brown, clear fluid with 3,37 Gew. - % palladium in a quantity from 21 g receive. 

Example 2 

In a three-neck piston described in example 1 531 mg palladium (II) are submitted acetate and 20 ml to toluol. The 
palladium (II) acetate is solved with 40 DEG C, then one gives 20 g of a Polydimethylsiloxans with (cyclohexyl amine) 
methyldimethylsiloxy and (cyclohexyl amine) to methyl (methyl) groups of silo XY, altogether 0.71 mMol IMH/g and a 
viscosity of 200 mPa. s (25 DEG C) in 30 ml toluol in addition. After three hours with 40 DEG C one takes toluol off with 
40 DEG C and 5 mbar. The catalyst becomes as yellow, clear fluid with 1,31 Gew. - % palladium in a quantity from 19 g 
receive. 
Example 3 

In a three-neck piston described in example 1 first a mixture from 730 mg palladium (II) is agitated chloride and 30 ml 
dichloromethane 8 h with 40 DEG C. Then one gives 20 g of a Polydimethylsiloxans with (cyclohexyl amine) 
methyldimethylsiloxy and (cyclohexyl amine) to methyl (methyl) groups of silo XY, altogether 0.71 mMol NH/g and a 
viscosity of 200 mPa. s (25 DEG C) to it. The mixture is agitated further 16 hours with 40 DEG C and filtered afterwards. 
The dichloromethane is taken off with 30 DEG C and 30 mbar. The catalyst becomes as dark-brown, clear fluid with 2,06 
Gew. - % palladium in a quantity from 20 g receive. 
Example 4 

In 100 ml-pistons with magnet agitator with 25 DEG C 211 mg palladium (II) are solved acetate in 50 g 
dichloromethane. One gives 20 g to Tetramethyltetravinylcyclotetrasiloxan to it and agitates 24 h. The first red solution 
discolours easily yellowish. The dichloromethane is taken off with 25 DEG C and 30 mbar. The catalyst becomes as easily 
yellow, clear fluid with 0,52 Gew. - % Pd in a quantity from 19 g receive. 
Example 5 

In 100 ml-Einhalskolben with magnet agitator are submitted 224 mg palladium (II) to acetate, 2 g acetic acid and 20 g a 
Tetramethyltetravinylcyclotetrasiloxan. After 4 days with 25 DEG C a homogeneous, yellow-green solution develops. 
The fugitive portions are abdestilliert with 40 DEG C and 5 mbar. The catalyst becomes as easily yellow, clear fluid with 
0,51 Gew. - % Pd in a quantity from 20 g receive. 
Example 6 

In the following example is to be demonstrated that other one did not stress, palladium (II) complex no catalyst 
preparing soluble with these reactions to form. 

In a 50-ml-Dreihalskolben with radiator, thermometer and magnet agitator 304 mg palladium (II) are acetylacetonat 
and submitted to 20 ml toluol. The palladium (II) acetylacetonat is solved with 80 DEG C, then one gives 10 g of a 
Polydimethylsiloxans with (cyclohexyl amine) methyldimethylsiloxy and (cyclohexyl amine) to methyl) groups of silo XY, 
altogether 0.71 mMol IMH/g and a viscosity of 200 mPa. s (25 DEG C), to it. After three hours with 80 DEG C one takes 
toluol off with 80 DEG C and 5 mbar. The palladium complex falls as solid material. 
Example 7 

In the following example is to be demonstrated that functional Polydimethylsiloxane does not form no soluble catalyst 
preparing with these reactions. 

In a 50-ml-Dreihalskolben with radiator, thermometer and magnet agitator 225 g palladium (II) are submitted acetate 
and 20 ml to toluol. The palladium (II) acetate is solved with 40 DEG C and one gives 50 g of a trimethyl-silo-XY- 
finalstopped Polydimethylsiloxans with a viscosity of 50 mPa. s (25 DEG C) to it. After three seconds with 40 DEG C 
toluol is taken off. The palladium complex falls as solid material. 
Example 8 

In a 25-ml-Einhalskolben with magnet agitator 1.5 g become one Vinyldimethylsiloxy endgestoppten 
Polydimethylsiloxans with a viscosity of 11 mPa. s (25 DEG C) and altogether 1.8 mmol/g SiCH=CH3 as well as 17.5 mg 
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of the catalyst preparation from example 2 submitted. The piston is attached at hydrogenation equipment, evacuated 
three times and rinsed with hydrogen and observed the gas admission at ambient temperature. At first 4.4 ml/h H2 one 
absorbs. After completion of the absorption of hydrogen is ventilated and the siloxane by means of is < 1> H NMR 
examines. A quantitative hydrogenation of the Vinylsiloxygruppen to Ethylsiloxygruppen is determined. 

Examples 9-19 

In hydrogenation equipment in accordance with example 8 materials with insatiated carbon carbon connections are 
hydrogenated and the absorption of hydrogen at ambient temperature is observed. The results are specified in table 1. 

Table 1 
EMI9.1 
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® Palladium-haltige Karalysatorzubereitung 

^ K^l^^t"^ Erf,ndun 9 betriff « Palladium-haltige 
Katatysatorzubereitung, die men durch Umsetzuno einer 
Pa.ladium[(l»v e rbindun fl mi , einam funktioneln Si.ox an 
erhait. wo be. das funktionelle Sifoxan in, Ourch,chnta 
mmdestens erne reaktionsfahige Gr Uppe pro MolekOI ent 
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Beschreibung 

kSSS5£:,SS d -» b6trifft flU ^ i» -Po'aren Medien .Ssiicne, PaHadiu.-hahige 

heterogener Form auf einem Tragermaterial SSetzt B^nSlS p n ^ Che T e 1 'f W,rddas Pal| adiumin 
oder Calciumcarbonat. wie in Rylfnde (Sa 55? Hvd o^nS n a " ad c m f f Akt,vkoh! e. Bariumsulfat 
) York, 1979, Seite 1 -22, 33 - 34) bSebeJS?^ H y dro g ena «°n m Organrc Synthesis". Academic Press: New 

Ca^S™ Ster „ und Map.es ( Jourri a, of 

ry (Acta Ch,mica Academiae Scientiarum HungSe Vol IWflS'wWJ^ J*b onkai und Ungva- 
Dienen sowie Alkynen mit flOMFfePdCl, ( DMR nil ,if . ' Tv ' bescnre,be " die Hydrierung von 

odo- der HersKllun, ,„„ W«M™off^U^Js3^^JS^5*Z!« ™r"S^««» Sitam™ 
ta'taeten,*.^ wie !» ,„ GB 21 67 424 A 



35 PdX 2 (1) 



X - -Cl,-Broder0 2 CR, und 
40 R, - *M,Cycloalk y J,Ar^^ 

^^Lt^^^Z^ir K ° mP,CX ^ 0rg8niSChe " «— « Beispiele si„d 
« «2*K^ sein, das einen Antei, an 

bis 20 000 mPa . s odefcycusche sKne 3, Sffift££jE SSkSSJfi^ "* «■ 3 

^orzugtenAusfuhr^^^^ P ro 1" *r 



CH 3 
I 

R — Si — O — (2) 

CH 3 

O — 
I 

R— Si— CH 3 (3) 
I 

O — 

o— 

R — SiO — (4) 
O — 
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worin 

Si5S? ° ne '!f Su !? stituent R eine P r ^are, sekundare oder tertiSre Amino-, Pyridyl-, Vinyl- oder AIM-Struktur 
enthdlt.Besondersbevor2ugtsindfu n ktion e l!eSubstitu e ntenderStruktur(5), * 
R 3 2N(CH,)„- (5) 
wobet 

CH 2 = CH(CH 2 ^- (6) 
wobei 

m = Obis 13isL 
(Cycthty^^^^^ 

^ysatorzu^ Die Hers.e.lung der 5 

Ehe erf mdungsgemaBen Katalysatorzuberatungen werden anhand nachstehender Beispiele naher erilutert 



Beispiel 1 



55 

Beispiel 2 

Beispiel 3 65 
In einem in Beispiel 1 beschriebenen Dreihalskolben wird zuerst eine Mischung aus 730 mg PaIladium(II)chIo- 
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5S£ d«n^lbraune. klare FlOssiglceit mit 2.06Gew,<M, PaHadium in einer Menge von' 20 g 

Beispiel 4 



Beispiel 5 



In e.nern 100 ml-Einhalskolben mit MagnetrOhrer werden 224 mg PalladiumflDacetat. 2 s Essiesaure »nH ™ CT 
SunT ^ ,tC,raV,ny t**™"*™ vonjde.t Nach 4 Tagen & 25°C hiSSlSC^f 

BeispieJ 6 
Beispiel 7 



Beispiel 8 



Wonder *«-<yitDi£^^ ^-CH, sowie 

Beispiele 9-19 
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Tabelle 1 



Substanz 
Typ 



KaUlysator 
Beispiel 



-Octen 50 i w 39 

-Octen 50 2 0,1 22 

i -Octen 50 3 0.1 32 

1 -Octen 50 4 oi 48 

Vinylsiloxan*) 50 I 0 1 2.3 

Vinylsiloxan*) 50 2 o'l 11 

Vinylsiloxan*) 50 3 o'l (ft 

Vinylsiloxan*) 50 4 o'l 15 

Vinylsiloxan*) 50 5 o'l ns* 

M so 1 2;! ff 

6 



19 D(Me,Vi),**) 50 4 6,1 

•*1SS?^ 



Patentanspruche 

i5*^S2^ Wl,, ■ Kata,ySa,or2ubereit ^ durch Utnsetzung einer Palladiu m (II)-Verbin- 

PdX 2 (I) 

worin 

X - 0,-BroderOjCR, und 

R, = Alkyi-.CycloalkyKAryl-oderfluorierteAlkyi-Gruppenmit 1 bis 20 Kohlenstoffatomen bedeuten, 
m^^SISSX^ ^ fUnkti0ne " e Sil ° Xan ™ Durchschni » mind — - -ktions- 

PaSSgSr 8 gCmaB An$PrUCh 1 dadUrCh ^ennzeichnet, daB die Palladiun^-Verbindung 

R» R« 

I I 
Ri — N(CHJh — Si — O— (II) 

R< 

Ri R, 

Ra— NCCHjX,— Si— O— OH) 
O — 

Rj O— 
R 3 — N(CH 5 )„ — Si— O— GV) 



R 2 bzw. R 3 einen Wasserstoff, Alkyl-, Cycloalkyl, oder Arylrest mit nicht mehr als 15 Kohlenstoffatomen 
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und 

R4 Methyl odcr Phenyl darstellen und n = 1 bis 4 ist 

mi, 3 bis 20 Kohtenaoffatoen "nVhf It ™*' 1 ^" """^ »"S<*«l.gle organise!,,. Gr-pp™ 



6 



